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a » a 
a we 
“ In 1976, H.E. Cramer Company, Inc began development of the NASA (Marshall wee 
~ Space Flight Center) Rocket Exhaust Effluent Diffusion code which resulted in wane 

the REEDM (Rocket Exhaust Effluent Diffusion Model). REEDM has been used for 

= Shuctle support at Kennedy Space Center (KSC) since the scart of the Shuttle 


: program; however, the model has undergone considerable changes during that 
- time. Cramer has been under contract to the United States Air Force since 
1983 fcr purposes of refining the model as used at KSC and to develop a spe- 
cialized model for use at Vandenberg AFB for west coast Shuttle launches. an 

The model has been adequately described by Clint Bowman of H.E. Cramer eal 
Company (preceeding paper). The intent of this paper is to present the oper- 
ational considerations in the use of the model and as such concentrates on 
that area outside the REEDM code: the meteorological data that goes into the 
code and its signtficance. 

There are three sources for the meteorological data input to che model: 
rawinsonde data, instrumented ground tower data, and forecast data. The rawin- 
sonde data files are built from rawinsonde releases at the Cape Canaveral Air 
Force Station (CCAFS) site approximately 10 miles southeast of the Shuttle 
launch area (pad J9A).  Keleauyeu to support the Shuttle are normally made at 
24, Ll, 8, 5, 24, and 1 hour prior to launch. Data files are available 30 to 
40 minutes after release. The KSC/CCAFS meteorological tower network currently 
consists of 16 permanent and 9 temporary towers which provide updated data 
every five minutes. The primary tower used for REEDM is cower 313, instru- 

s mented to 500 feet and located approximately 4 miles northwest of pad 39a. 

~. The meteorological file from the rawinsonde is input to the REEDM which 

ae builds a file for display. The forecaster verifies the rawinsonde data, cor- 
= rects if required, adds tower data if desired,determines homogenous layers in 
the lower 10,000 feec, and runs the model. If significant changes are expected 
prior to launch, actual data are changed to forecast values which arc used to 
run the model. The following items are all significant as illustrated in the 
view graphs: wind direction, wind speed, directional variation (@ as a neas- 
ure of turbulence), temperature and dew point. The importance of these para~ 
meters is illustrated in the series of view graphs for the two Shuttle launches 
in April 1985. 

Measurements made for STS-51-D, launched 12 April 1985 indicate the model 
is currently perfprming quite well when the correct meteorological data are 


input. 
Summary of View Graphs 

a lL. Schematic diagram illustrating major components of the REEDM. 

2. Diagram of KSC/CCAFS area indicating location of meteorological instrumented wo 
3 towers ~- the WINDS (Weather Information Network Display System). SASS 
can 3. Rawinsonde File input to the REEDM at L-5 on 12 April 1985 (Mission 51-D). enae, 
“! 4. Rawinsonde file as modified (interpolated) by an earlier version of REEDM woes 
ae (51-D). tank 
~ 5. Rawinsonde file as interpolated by the latest REEDM. Note: 12 vs 4 addi- sie 

tional levels, (51-D). . 
7 6. Display of met profiles and cloud segments without layering (51-D). pow 
2 7. Met profiles and cloud segments after layering. en 


8. Isopleth values of HCL ground deposition (25,250,1000 mg/m2) based on the 
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L-5 data (51-D). 


9. Gravitational deposition along the centerline by range/bearing/amount (51-D). 


10, REEDM interpolated meteorological file at L-5 for mission 51-B, 29 April 
1985. 

ll. Meteorological data profiles and cloud segment depiction based on L-5 data 
for mission 51B. 

12. Isopleth values of HCL ground deposition based on the L-5 data (51-B). 
13. Range/bearing/amount for the 51-B based on L-5 data. 

14. REEDM interpolated meteorological file using launch time data. Note the 
wind shift (51-B). 

15. Launch time met data and cloud depiction for the mission 51-8. 

16. Isopleth values based on the launch time rawinsonde release. Note shift 
from L-5 (51-B). 

17. Range/bearing/amount for 51-B based on the launch time rawinsonde data. 
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